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(54) Tide: ROAD AND TRAFFIC CONTROL SYSTEM 



(57) Abstract 

A traffic control system is provided for improving the flow of 
traffic through an intersection. The control system utilizes traffic con- 
trol signals which have only two phases and a turn lane (20) which ex- 
tends from a traffic lane (16) across an oncoming lane (18) and then to 
the intersection so that traffic can queue up in the right turn lane (20) 
and make a right-hand turn when a green go signal is given without in- 
terfering with the oncoming traffic. 
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ROAD AND TRAFFIC CONTROL SYSTEM 
This invention relates to a road and traffic 
control system and, in particular, to a road and traffic 
control system for controlling the movement of traffic at a 
5 road intersection. 

As is well known, traffic intersections are 
normally controlled by traffic lights which have a number 
of phases per cycle. In heavy traffic areas it is 
conventional for the traffic lights to have four control 
10 phases per cycle. The four control phases comprise a first 
phase where one of the roads in an intersection is given a 
green light to enable traffic to cross the intersection , a 
second phase where traffic on that road is given a turn 
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light to enable the traffic to make a turn in front of the 
oncoming traffic, a third phase where the intersecting road 
is given a green light to enable traffic to cross the 
intersection and a fourth phase where the traffic on the 

5 intersecting road is enabled to make a turn across the 
oncoming traffic. 

The need to provide four control phases increases 
the cycle time of the lights and also means that if a 
vehicle is required to stop at the intersection it is 

10 necessary for the vehicle to wait for the completion of up 
to three phases of the cycle before being able to cross the 
intersection or make a turn through the intersection. 

The object of this invention is to provide a road 
and traffic control system which reduces the required 

15 number of control phases and therefore the delay faced by 
vehicles at controlled intersections. 

The invention provides a road and traffic control 

system comprising: 

a first carriageway and a second carriageway 
20 forming a road intersection , the first carriageway having a 
first road portion and a second road portion on respective 
sides of the intersection and the second carriageway having 
at least a first road portion on another side of the 
intersection; 

25 the first and second road portions of the first 

and second carriageways having at least one lane for 
enabling traffic to travel in a first direction and at 
least one other lane for enabling traffic to travel in the 
opposite direction; 

30 % at least said first road portion of the first 

carriageway having a turn lane which communicates with said 
one lane of the first road portion at a location spaced 
from said intersection so that vehicles can enter said turn 
lane from said one lane before arriving at said 

35 intersection, said turn lane crossing over said at least 
one other lane of the first road portion and extending to 
said intersection; and 

traffic control means at said intersection having 
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two control phases for stopping vehicles on the first 
carriageway and allowing vehicles to travel through the 
intersection from the second carriageway and a second phase 
for allowing vehicles to travel through the intersection 
5 from the first carriageway and stopping vehicles from 
travelling through the intersection from the second 
carriageway. 

According to the present invention, since turning 
vehicles can enter the turn lane prior to reaching the 

10 intersection the vehicles can queue up to make a turn in 
the turn lane and all that is needed is for the traffic 
control system to have two cycles so that when the cycle 
allows the traffic to enter the intersection vehicle are 
able to go straight through the intersection to continue on 

15 the carriageway and also to make a turn from the turn lane 
into the other carriageway. Since the turning vehicles 
have already crossed vehicles which will form oncoming 
traffic and wish to pass through the intersection and 
travel on the at least one another lane the vehicles in the 

20 turning lane can make their right-hand turn without 

interfering with the oncoming traffic. Thus, it is not 
necessary to provide turn phases in the traffic control 
cycle and therefore only two phases are required for each 
cycle of the traffic control signals. 

25 in one embodiment of the invention the first and 

second carriageways form a cross-road having the road 
intersection and the second carriageway has a second road 
portion, each of the first and second road portions of the 
first carriageway and each of the first and second road 

30 portions of the second carriageway have a respective said 
turn lane. 

In another embodiment of the invention the first 
carriageway and second carriageway form a T intersection 
and only the first road portion of the first carriageway 
35 includes the turn lane. 

Preferably the system includes a second turn lane 
which extends from the at least one first lane of one of 
the road portions of one of the carriageways to the at 
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least one other lane of one of the road portions of the 
other carriageway and wherein said other turn lane merges 
with said at least one other lane past the position where 
said at least one lane communicates with said turn lane so 

5 that vehicles using said second turn lane do not have to 
travel over the position where the turn lane crosses said 
at least one other lane. 

Preferably the first and second road portions 
include a plurality of first lanes and a plurality of other 

10 lanes. 

Preferably said turn lane runs parallel with said 
at least one other lane and is separated from at least one 
other lane by a traffic barrier. 

Preferably said second turn lane runs 
15 substantially parallel to said turn lane and is separated 
from said turn lane by a traffic barrier. 

Preferably the traffic barriers comprise traffic 

islands • 

A preferred embodiment of the invention will be 
20 described, by way of example, with reference to the 
accompanying drawings in which: 

Figure 1 is a perspective view of a traffic 
intersection utilizing a conventional control system; 
Figures la, lb, 1c and Id are diagrams 
25 representing four phases of a cycle used in the 
conventional system; 

Figure 2 is a view of an intersection utilizing 
the control system of one embodiment of this invention; 

Figures 2a and 2b are diagrams showing the two 
30 phases of a control cycle according to the embodiment of 
figure 2; 

Figure 3 is a view of a second embodiment of the 

invention; 

Figures 3a and 3b show the two phases of the 
35 control cycle according to figure 3; 

Figure 4 is a view showing a further embodiment 
of the invention; 

Figures 4a and 4b are diagrams showing the two 



WO 92/18961 



PCT/AU92/00106 



5 - 

phases according to the embodiment of the invention in 
figure 4; 

Figure 5 is a view of a still further embodiment 
of the invention; and 

5 Figures 5a and 5b are diagrams showing the two 

phases of the control system according to figure 5. 

The preferred embodiment of this invention will 
be described with reference to a road system in which 
traffic travels on the left-hand side of the road. 

10 However , it should be understood that the invention could 
be practised with traffic which travels on the right-hand 
side of the road. 

With reference to figure 1, a conventional 
intersection is shown which includes traffic control 

15 signals which, as is conventional, are generally in the 
form of traffic lights 10. The intersection is formed by 
two carriageways 12 and 14 which each have first and second 
road portions 12a and 12b and 14a and 14b respectively. 
The road portions 12a and 12b may include turn lanes for 

20 enabling traffic to turn left or right. 

As is conventional, the traffic lights 10 have 
four control phases in each cycle and the control phases 
are shown in figures la to Id. The first phase as shown in 
figure la allows traffic to travel through the intersection 

25 on carriageway 12 and to make left-hand turns but does not 
allow traffic to make right-hand turns. The second phase 
as shown in figure lb allows traffic to make a right-hand 
turn from the carriageway 12 into the carriageway 14 and 
also to make left-hand turns from the carriageway 14 into 

30 the carriageway 12 but prevents traffic from passing 

through the intersection from the road portion 12a to the 
road portion 12b of the carriageway 12 and from the road 
portion 14a to the road portion 14b on the carriageway 14. 
The third cycle as shown in figure 1c allows traffic to 

35 pass through the intersection on the carriageway 14 and 
also to make a left-hand turn from the carriageway 14 into 
the carriageway 12. The fourth cycle enable traffic to 
make a right-hand turn from the carriageway 14 into the 
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carriageway 12 and also to make a left-hand turn from the 
road portion 12a to the road portion 14b and from the road 
portion 12b to the road portion 14a. 

Thus, in order to complete a full cycle four 

5 phases are required and if a vehicle is required to stop at 
the intersection the vehicle may have to wait up to three 
phases before being able to continue. This increases 
delay, traffic congestion and also makes it more difficulty 
to provide a smooth flow of traffic. 

10 a first embodiment of the invention is shown in 

figures 2, 2a and 2b and generally comprises carriageways 
12 and 14 which form an intersection as shown and which are 
comprised of road portions 12a and 12b and 14a and 14b 
respectively on either side of the intersection. Each of 

15 the road portions 12a, 12b and 14a and 14b have a plurality 
of lanes 16 for enabling traffic to flow in one direction 
and a plurality of lanes 18 for enabling traffic to flow in 
the opposite direction. The lanes 16 and 18 are separated 
by a traffic island or like 17. 

20 The intersection shown in figure 2 is controlled 

by traffic control lights (which are not shown) and which 
have two phases in each cycle as will be described 
hereinafter. 

The system includes a right-hand turn lane which 
25 communicates with the first lanes 16 at position A prior to 
the intersection formed by the road 12 and 14. The 
right-hand turn lane 20 crosses over the lanes 18 for 
oncoming traffic and extends substantially parallel to the 
lanes 18 and is separated from the lanes 18 by a traffic 
30 barrier 22. Traffic wishing to make a right-hand turn from 
road portion 14b into road portion 12a enters the 
right-hand turn lane 20 prior to the intersection at 
position A and cross over the oncoming lanes 18. If the 
traffic control lights at the intersection are set to stop 
35 traffic on carriageway 14 the vehicles can merely queue up 
in the right-hand turn lane 20 at the intersection. The 
fact that the traffic lights are already stopping traffic 
from moving on the carriageway 14 means that little or no 
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traffic will be on the lanes 18 of the road portion 14b 
thereby making it easy for vehicles to turn from the lane 
16 of road portion 14b across lanes 18 into the right-hand 
turn lane 20. If traffic is travelling on the lanes 18 

5 then vehicles wishing to enter the turn lane 20 from the 
lane 16 of road portion 14b must give way to that traffic 
and wait for the road to clear so that they can safely make 
their turn into the right-hand turn lane 20. 

When the traffic lights turn green to enable 

10 traffic to travel on the carriageway 14 through the 

intersection , the traffic in the lane 16 which wishes to go 
straight ahead can travel across the intersection into the 
lane 16 on road portion 14a and the traffic which is in the 
right-hand turn lane 20 wishing to make the right-hand turn 

15 can simply make the right-hand turn into the lanes 18 of 
the road portion 12a. The traffic in the lanes 18 of the 
road portion 14a wishing to go straight ahead can merely 
travel straight ahead into the lanes 18 without interfering 
with the right turning traffic from the right-hand turn 

20 lane 20. Traffic wishing to make a left-hand turn from the 
lanes 16 of road portions 14b or lanes 18 of road portion 
14a simply make their left-hand turns in the left-hand 
exits 21 obeying the normal traffic laws for right and 
left-hand turns which are in existence. 

25 Thus, in order to provide for traffic which 

wishes to travel straight ahead on the intersecting 
carriageways and also wishing to make a right-hand turn 
only a two phase control signal is required. Thus, the 
delay time for traffic is less and traffic is therefore 

30 able to flow more smoothly. 

S imi larly, traffic wishing to make a right-hand 
turn from the road portions 14a enters a similar right-hand 
turn lane 20 in order to make its right-hand turn. 

The carriageway 12 also includes similar 

35 right-hand turn lanes 20 for enabling traffic to make a 
right-hand turn when the traffic control signals are green 
to enable traffic to flow through the intersection on 
carriageway 12. 
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Figures 2a and 2b show diagramatically the two 
cycles. The first cycle shown in figure 2a allows traffic 
to flow straight ahead through the intersection on 
carriageway 14 and to make a right-hand turn from 

5 carriageway 14 into carriageway 12 via the right-hand turn 
lanes 20 on the road portions 14a and 14b. Traffic is also 
able to make a left-hand turn from each of the road 
portions 12a, 12b, 14a and 14b. 

The second control phase is shown in figure 2b 

10 and merely is a change from a green go signal on 

carriageway 14 and a red stop signal on carriageway 12 to a 
green go signal on carriageway 12 and a red stop signal on 
carriageway 14. This enables the traffic on carriageway 12 
to proceed through the intersection and also to make 

15 right-hand turns from the road portions 12b to the road 
portion 14b and from the road portion 12a to the road 
portion 14a using the right-hand turn lanes 20. Once 
again, left-hand turns can be made from all road portions 
as described above. 

20 In the preferred embodiment of the invention the 

left-hand turn lanes 21 can be separated from the 
right-hand turn lanes 20 by a traffic barrier 24 which can 
be in the form of a traffic island. As is best seen in 
figure 2, the right-hand turn lanes 20 run generally 

25 parallel to the oncoming lanes 18 after they cross the 
oncoming lanes and the left-hand turn lanes 21 run 
generally parallel to the right-hand turn lanes 20 and 
merge with the oncoming lanes 18 past the point where the 
right-hand turn lanes 20 communicate with the lane 16. 

30 Thus, traffic doing a left-hand turn will not need to cross 
over traffic doing a right-hand turn or interfere with that 
traffic. The left-hand turn lane 21 simply merges into the 
oncoming lanes 18 past the point where the right-hand turn 
lane 20 crosses over the oncoming lanes 18. 

35 A further embo dim ent of the invention is shown in 

figure 3. This embodiment uses similar reference numerals 
to figure 2 to designate the same road portions and lanes. 
This embodiment has particular application where space may 
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be a minimum and there may not be sufficient room to 
provide a left-hand turn lane 21. In this embodiment 
left-hand turn lane 21 is omitted and traffic makes a 
left-hand turn only when a green signal is provided. The 

5 two phase cycle in this embodiment is shown in figures 3a 
and 3b and in figure 3a a green light is provided for the 
carriageway 14 to enable traffic to travel through the 
intersection on carriageway 14 and also to make a 
right-hand turn via right-hand turn lane 20 from the road 

10 portions 14a and 14b into the road portions 12b and 12a 
respectively. Left-hand turns can only be made from the 
road portions 14a and 14b once again observing the normal 
road laws which exist for right and left-hand turning 
traffic. 

15 Figure 3b shows the other phase of the cycle when 

traffic on carriageway 14 is stopped and traffic on 
carriageway 12 is provided with the green go signal. 
Traffic on the carriageway 12 is able to pass through the 
intersection and also make a right-hand turn from road 

20 portion 12b to road portion 14b and from road portion 12a 
to road portion 14a via right-hand turn lanes 20. Left 
turning traffic is only allowed from road portion 12b to 
road portion 14a and from road portion 12a to road portion 
14b once again obeying the required laws for right and 

25 left-hand turning traffic. 

In this embodiment the left-hand turning traffic 
turns across the right-hand turn lanes 20 which are stopped 
by a red signal into the lanes 16 or 18 as the case may be 
of the other carriageway. Separate left-hand turn lanes 

30 are not provided. 

Figure 4 shows an embodiment which is applicable 
where only a very narrow intersection is possible. The two 
control phases in this embodiment are the same as in the 
embodiment of figure 3 and once again similar reference 

35 numerals as shown in figures 2 and 3 represent the same 
lanes and roadway portions as in figures 2 and 3. 

Figure 5 shows an embodiment of the invention 
applicable to a T-junction and in this embodiment of the 



WO 92/18961 



PCT/AU92/00106 



- 10 - 



invention only the road portion 12b is provided with the 
right-hand turn lane 20. Right turns from the road portion 
14b are made in the conventional manner and, of course, 
right-hand turns from the road portion 12a are impossible. 

5 Figures 5a and 5b show control phase diagrams. 

When the traffic control signals are green for carriageway 
14 traffic is able to make a left-hand turn into road 
portion 12b or a right-hand turn into road portion 12a and 
also traffic is able to make left-hand turn from road 

10 portion 12a into road portion 14b. When the traffic 
control signal changes so that the carriageway 12 is 
provided with a green signal traffic can pass through the 
intersection on carriageway 12 and also make a right-hand 
turn from right-hand turn lane 20 into carriageway 14b. 

15 Once again, left-hand turns can be made from carriageway 12 
to carriageway 14b with the turning traffic obeying the 
no rm a] traffic laws for right and left-hand turning 
traffic. 

The preferred embodiments of the invention 
20 therefore provide a road and traffic control system which 
requires only a two-phase control per cycle for traffic 
lights. Some (or all) of the right-hand turning vehicles 
are able to cross opposing flow of traffic before reaching 
the intersection and queue up on the right-hand side of the 
25 road. Once the traffic lights turn green the traffic 

queuing can make a right-hand turn straight away into the 
other carriageway without having to wait or give way to the 
opposing flow of traffic. This will eliminate the need of 
right-hand turn traffic light control phases at the 

30 intersection. 

The system according to the preferred embodiment 
has the advantages compared with conventional systems (on 
the assumption of the average effective green time for 
every phase of the current and new design being equal) of: 

35 i) doubling traffic flow capacity at the 

intersection; traffic can cross the intersection at each 
alternative traffic light control phase instead of one of 
every four traffic light control phases. 
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2) reduce waiting period by two-thirds; traffic 
queuing up at the intersection will only wait for the next 
traffic light control phase instead of the next three 
traffic light control phases. 

5 3) better traffic distribution on the road; all 

roads wili have traffic flowing away from the intersection 
at all times regardless of the traffic light control phase. 

Prom the above advantages , effectively a two lane 
road of a two phase system will have a capacity equivalent 

10 of up to a four lane road. This will reduce the cost of 
road construction and maintenance. 
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS: 
lm a road and traffic control system comprising: 

a first carriageway and a second carriageway 
forming a road intersection, the first carriageway having a 
first road portion and a second road portion on respective 
sides of the intersection and the second carriageway having 
at least a first road portion on another side of the 

intersection ; 

the first and second road portions of the first 
and second carriageways having at least one lane for 
enabling traffic to travel in a first direction and at 
least one other lane for enabling traffic to travel in the 
opposite direction; 

at least said first road portion of the first 
carriageway having a turn lane which communicates with said 
one lane of the first road portion at a location spaced 
from said intersection so that vehicles can enter said turn 
lane from said one lane before arriving at said 
intersection, said turn lane crossing over said at least 
one other lane of the first road portion and extending to 
said intersection; and 

traffic control means at said intersection having 
two control phases for stopping vehicles on the first 
carriageway and allowing vehicles to travel through the 
intersection from the second carriageway and a second phase 
for allowing vehicles to travel through the intersection 
from the first carriageway and stopping vehicles from 
travelling through the intersection from the second 
carriageway. 

2. The system according to claim 1 wherein the first 
and second carriageways form a cross-road having the road 
intersection and the second carriageway has a second road 
portion, each of the first and second road portions of the 
first carriageway and each of the first and second road 
portions of the second carriageway have a respective said 
turn lane. 

3. The system according to claim 1 wherein the first 
carriageway and second carriageway form a T intersection 
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and only the first road portion of the first carriageway 
includes the torn lane. 

4. The system of any one of claims 1 to 3 wherein 
the system includes a second turn lane which extends from 
the at least one first lane of one of the road portions of 
one of the carriageways to the at least one other lane of 
one of the road portions of the other carriageway and 
wherein said other turn lane merges with said at least one 
other lane past the position where said at least one lane 
communicates with said turn lane so that vehicles using 
said second turn lane do not have to travel over the 
position where the turn lane crosses said at least one 
other lane. 

5. The system of any one of claims 1 to 4 wherein 
the first and second road portions include a plurality of 
first lanes and a plurality of other lanes. 

6. The system of any one of claims 1 to 5 wherein 
said turn lane runs parallel with said at least one other 
lane and is separated from at least one other lane by a 
traffic barrier. 

7. The system of claim 6 wherein said second turn 
lane runs substantially parallel to said turn lane and is 
separated from said turn lane by a traffic barrier. 

8. The system of claim 7 wherein the traffic 
barriers comprise traffic islands. 

9. A road and traffic control system substantially 
as hereinbefore described with reference to figures 2, 2a 
and 2b or figures 3, 3a and 3b or figures 4, 4a and 4b or 
figures 5, 5a and 5b of the accompanying drawings. 
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